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Abstract

This document lists all Greek characters that are supported by greek-fontenc. It also
tests the outcome of \MakeUppercase and \MakeLowercase for different input
variants (literal input, LICR! macro, Latin transliteration).

The document is compiled with XeLaTeX, format version 2023-06-01 patch-
level 1, and the L3 programming layer from 2023-08-11.

The babel-greek version is “2023/06/23 1.13.3 Greek support for the babel sys-

tem”.
The \greekfontencodingis TU and the current language variant is polutoniko.
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1 Input Variants

The columns represent the following input variants:

. literal character

. named accent macro + LICR

1

2

3. short accent macro + LICR

4. short accent macro + literal character
5

. short accent macro (reversed order) + literal character

For composite diacritics, there are additional columns for short macros in re-
versed order and with the second diacritic as accent macro.

LaTeX internal character representation



2 Greek and Coptic

Characters from the Greek and Coptic Unicode block that are supported by greek-
fontenc and greek-inputenc:

x0374 " " "
x0375 » » »
x037A ...
0x37E 513 S N
x0384 n
x0386 AAAA AAAA adda
x0387
x0388 'E'E'E'E EEEE £eee
x0389 'H'H'H'H 'HHHH nANM
x038A  TTTT ITII Lt
x038C 0000 0000 0000
x038E TYTY TYYY URVRUR)
x038F (ONORON0) QQQQ DOOO
x0390 TTTTTet |88 8! PR
x0391 AAAA AAAA aaoao
x0392 BBBB BBBB BRAP
x0393 Irrrr I'Trr YYYY
x0394 AAAA AAAA 08060
x0395 EEEE EEEE geee
x0396 72777 72777 [Sqas
x0397 HHHH HHHH nnnn
x0398 00006 006006 00060
x0399 ITI1 II11 LLLL
x039A KKKK KKKK KKKK
x039B AANAA AANANA AAAA
x039C MMMM MMMM [TRVRTAT)
x039D NNNN NNNN vVVY
x039E EEEE EEEE EEEE
x039F 0000 0000 0000
0x3A0 IMITITIT ITITIIIT T T T
0x3A1 PPPP PPPP pppp
0x3A3 PIPIPIPH 2222 GoOog
0x3A4 TTTT TTTT TTTT
0x3A5 TYYTY TYYTY VUV
0x3A6 OPDP [OXOROXO [OROROR O
0x3A7 XXXX XXXX XK KX
0x3A8 PPEYy PPEYy LIRTRTET)
0x3A9 QQQQ QQQQ 00O
0x3AA  IIII ITIt PAAA
0x3AB  YYTT YYYy RTRIEY
0x3AC  4ddda AAAA Ghda
0x3AD ¢¢é¢ EEEE Eeee
0x3AE 01 'HHHH URIEIR
Ox3AF (il I111 Lt



x03B0
x03B1
x03B2
x03B3
x03B4
x03B5
x03B6
x03B7
x03B8
x03B9
x03BA
x03BB
x03BC
x03BD
x03BE
x03BF

x03CO0
x03C1
x03C2
x03C3
x03C4
x03C5
x03C6
x03C7
x03C8
x03C9
x03CA
x03CB
x03CC
x03CD
x03CE

x03D0
x03D1
x03D5
x03D6
x03D8
x03D9
x03DA
x03DB
x03DC
x03DD
x03DE
x03DF

x03E0
x03E1

x03F0
x03F1
x03F4
x03F5

YYYYYYY
AAAA
BBBB
rrrr
AAAA
EEEE
727277
HHHH
(ONCNCRC)
ITI1
KKKK
AANAA
MMMM

AA
A A

KK
PP
006
EE



3 Greek extended
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x1F6F
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x1FA3

©
©
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o)

xIFA4 3D QQQQ0 DOHD
xIFAS QOO D QOO0 HHO
xIFA6 O PP Q000 axaxoxa)
XIFA7T )P QOOQ HHOP
xIFA8 Q. Q.Q.°Q Q000 dHdO
xIFA9 Q. Q. Q.Q QOO ODHOD
XxIFAA  "Q."Q."Q."Q Q000 DHD D
xIFAB  “Q.°Q.°Q.°Q. Q000 HOHOO
xIFAC  "Q.7Q.°Q."Q. QOO0 HHDD
XIFAD  “Q.°Q. Q. Q. QOO.Q HHD G
xIFAE Q.0 00 Q000 dOPP
xIFAF Q. Q.00 QOO0 OHHH
xIFB0O aadaa AAAAX qa8d
x1FB1 6000 AAAA 600 a
xIFB2 & dddr AAAA Qo
x1FB3 aaqa A ACACA agaa
xIFB4  &4déd A A A A ¢add
x1FB6 aoad AAAA aoad
xIFB7  @aad A A A A aaaa
xIFB8 AAAA AAAA Gdasd
x1FB9 AAAA AAAA 0000
x1FBA AAAA AAAA aaod
x1FBB AAAA AAAA aaad
x1FBC A A ACA A A ACA aaQa
x1FBD o ’ o
xIFBE  .... I...
x1FBF o > o
x1FCO RN T o~~ RN
<IECI s s
xIFC2  fquM H. H H H NN
x1FC3 nnnn H H H H nnnn
xIFC4  f9iy H HHH BANY
xIFC6 i HHHH kiRl
xIFEC7  §{%7 H. H. H. H. An00
x1FC8 ‘E'E'E'E EEEE tete
x1FC9 'E'E'E'E EEEE $EEE
xIFCA 'H'HHH HHHH AN
xIFCB 'H'H'H'H HHHH EEE
xIFCC H HHH H. H H H nnunn
x1FCD T ™ T
XIFCF 7Y ITITT 5 A A A
xIFDO 11t 1111 (AR
x1FD1 1111 1111 TTT1T
xIFD2 ittt Iiiiiit LT
xIFD3  tittitt ITTii it tittitt
x1FD6 Tt ITII Tt
xIFD7  TiTTi{il ITiiiit TITITT
xIFD8  IITI 1111 [AAR
x1FD9 1111 ITTI TTTT



xIFDA TTTI IT1I it

xIFDB 1111 IT11 Lttt
<FDD "o « aaaaa
XIFDF TEETETR T TErEET
xIFE0 $9U9Y TYYY VOV
x1FE1 DVUVU TYYT DVUVU
x1FE2 BYTVUVY TYYY¥y¥yy VEERRER)]
x1FE3 UEIRURIR R TYYyYyyy UEIRIRRTR R
x1FE4 pPpp PPPP pppp
x1FE5 pPppp PPPP pppp
x1FE6 ORVEVRY] TYYY ORVEVRY]
x1FE7 DHVVVDD TYYYyyyy DHVVVVD
x1FES8 TYYTY TYYY VYV
x1FE9 TYTYT TYYY DUV D
x1FEA TYY'Y TYYTY VVUVV
x1FEB TYY'Y TYYY VOO0
XIFEC PPPP PPPP OpPP
«FED = **** R
x1FEF
XxIFE3 Qoo Q0QQ OODHo
x1FE4 [AEOROXA) Q.Q.Q Q. 0o
XIFE5 o QOO ODDO
x1FE6 [OXOXOXO) QAN [OXOXOXO)
XIFET O @ QOO0 DPDP
x1FE8 ‘0000 0000 0000
x1FE9 ‘0000 0000 6000
x1FEA QA QAOQ » 0 oo
x1FEB (ONONOXY) QOQQ 0000
x1FEC Q.Q.Q. Q. Q0.0 Q. [AXOROXN
x1FED

4 Discussion

4.1 Differences between literal input and LICRs

Under pdfTeX and XeTeX, all input variants select pre-composed characters if pos-
sible (Unicode normalization NFC). Under luaTeX, accent macros on a literal char-
acter are printed using combining diacritical marks. This leads to suboptimal place-
ment of diacritics with many fonts, often resulting in illegible output.

4.1.1 Upcasing

Up to 2022, diacritics were dropped from Greek letters in UPPERCASE in any
locale. The new \MakeUppercase implementation follows the Unicode standard,
where dropping diacritics is a feature of the Greek locale (“el”).

However, “named” accent macros with Greek names behave according to Greek
typsetting rules in a/l locales. The current implementation also drops diacritics input
via standard accent macros in documents that declare the Greek language with Babel.


https://www.unicode.org/reports/tr15/

Apart from the diacritical marks native to Greek itself, linguists also regularly
mark vowel length with macrons (7) and breves (7). The length markers are used
in dictionaries and textbooks but not part of the Greek orthography. There is no
established praxis regarding their handling in uppercase. LaTeX keeps them but the
Unicode reference implementation drops them.

Greek stand-alone diacritics are dropped by \MakeUppercase if input via accent
macros (e.g. \accdialytika or \'>).

4.1.2 Sigma, final sigma, and “autosigma”

There are two variants of the lower case letter sigma.

The lowercasing Z should select a final sigma at the end of a word: £3 — oc.

Since 2022, \MakeLowercase selects the correct sigma variant for a literal Sigma
under Xe/LuaTeX, too.

The \textSigma macro is mapped to \textautosigma which under 8-bit TeX
prints the sigma variant according to its position but, unfortunately, fails with Unicode
fonts: 23 — ¢o.

In LGR, you can add a ZWNI or use the \noboundary macro to prevent the
conversion to a final sigma: oc.

4.1.3 The one-letter word 7j (or)

For disambiguation, the Greek word or (1] / 1)) keeps diacritics in UPPERCASE:
NWH#"HH{’H - 'H'H'H'HHH ?

However, eta drops diacritics if it is part of a word: "tot, "Hto, extvraym fjtot, "Hrot

— HTOI, HTOIL, EIITAI'H HTOI, HTOL?

TODO: The 2022 MakeUppercase handles this for literal input. Currently, this fea-
ture is not supported with other input methods.

4.2 Case conversion if the locale is not Greek

In order to fix upcasing for Greek, babel-greek maps standard accent macros to “cap-
ital” versions.* The default expansion ensures that accents are kept on Latin letters:
daai>AAAAS

Some characters from the “Greek and Coptic” and “Greek extended” Unicode
blocks have no pre-composed uppercase equivalent. Since 2022, upcasing them led
to compiling errors under pdfLaTeX. This is fixed in the 2023 LaTeX release by
mapping the affected characters to macro representations before case conversions:
with pdfLaTeX, diacritics are dropped from literal characters without pre-composed
uppercase equivalent also if the text language is not Greek, with Xe/LuaTeX, com-
bining charactes are used (and may overlap with the base letter).

HWODDDEARHADTHTIDG — ITYTYYTAATHHITT T YPY QI

4.3 Symbol variants

Several Greek letters have alternative representations which may have a different
semantic in a mathematical context. Unicode reserves code points for the alterna-

2TODO: The polytonic variant with dasia and oxia used in ) ... 7j (either ... or) drops diacritics! By mistake,
omission, or intent?

3TODO: It seems the test is only for whitespace on both sides: 9, 'H. #);"H — H, H. H; H

#In case of problems, these mappings can be disabled with the 1ocal-MakeUppercase-fixes language
modifier.

STf the Language is set to Greek, this works unless the font encoding is 8-bit LGR (where Latin letters are


https://icu.unicode.org/design/case/greek-upper

tive representations (naming them “symbol” as opposed to “letter”). Some of these
symbols are available as \var<name> macros in TeX’s mathematical mode.

In text, they are considered typographical variants without special meaning. The
8-bit LGR font encoding does not allocate code points for them. Babel-greek and the
textalpha package provide the normalize-symbols option (ignored with Xe/LuaTeX)
that is also used in this test document.

Test the handling of symbol variants in text
literal letter, LICR, \var<name>, \<name>symbol, literal symbol:
No case change

BP666 eceee OOTTY OOOOO Kkurn TNDHDD PPOO PPPHD
MakeUppercase selects the matching capital letter:

BBBBB EEEEE 60000 60666 KKKKK I PPPPP ®dPdP

MakeLowercase selects the lowercase letter (not the symbol):
PP €& 66 600 KK 7w pp P.

LGR provides two lowercase variants of the archaic letter stigma. Both map to
GREEK LETTER STIGMA ¢.
The lowercase of ¢ is g (\textstigma), not \textvarstigma.

4.4 Hiatus

Tonos and psili mark a hiatus (break-up) if placed on the first of two vowels that
would otherwise form a diphthong. A dialytika must be placed on the second vowel
if they are dropped:

du G éu 8 & ELdv — AT AY ET AT AY EI AT (literal)
dudv éLd G ELdv — AT AT ET AT AT ET AY (named+LICR)
du o €L du v ELaw — AT AT ET AT AT EI AT (short+LICR)
du o €L du du ELaw — AT AT ET AT AT EI AT (short+literal)
&udv L du & g — AT AT Ef AT AT EI (short+literal, reversed)
The “hiatus feature” does not work with the LGR “input ligatures”. Support for

monotonic literal charactes came with the 2022 \MakeUppercase implementation
changes. Since 2023 it also works with polytonic literals (&vmvie. — AYTINIA).
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http://mirrors.ctan.org/language/greek/greek-fontenc/textalpha-doc.pdf

	Input Variants
	Greek and Coptic
	Greek extended
	Discussion
	Differences between literal input and LICRs
	Upcasing
	Sigma, final sigma, and ``autosigma''
	The one-letter word ἢ (or)

	Case conversion if the locale is not Greek
	Symbol variants
	Hiatus


